In this work we should to constrain exponents of warm power-law potential in- 
some problem of the standard big bang such as, horizon, flatness, etc [8] [9] [10] [11] [12] [13] . Additionally, inflation theory provide a mechanism to explain structure formation and the source of the observed anisotropy in the Cosmic Microwave Background (CMB) radiation [14] [15] [16] . Beside, inflation scenario evaluate correct tensor to scalar perturbation ratio [9, 17, 18, [20] [21] [22] [23] 39] .
Many various inflationary models have been investigated [24, 25] , that could be divided into two parts cold and warm inflation. In warm inflation scenario [26] [27] [28] [29] [30] [31] [32] , during the inflation expansion, the continuous radiation production is happened and there exist interaction between radiation and scalar fields [28, 29] so that energy density remains roughly constant [27] . This interaction cause that inflation end smoothly into radiation dominate period, without introduce reheating phase. The warm inflation do not meet the graceful exit problem [29, 30, 33] . Additionally, this interaction is worked out by dissipative effects that appears in the evolution equation of scalar field and initially was introduced in Ref [34] , but the friction term Γφ 2 that be present in the continuity equation of scalar field and radiation was met in Ref [35] . As supplementary discussion, a principal condition for order to warm inflation happen is that the radiation temperature satisfy T > H, where H is the Hubble parameter [36] . In the Ref [26, 30] , it is noticed that quantum and thermal perturbations are related to T and H. According to condition of T > H, the thermal fluctuations play a basis role in making the primary density fluctuations,as seeds of large-scale structure formation. In this case, the thermal fluctuations dominant to quantum ones [30, 37] .
On other hand, in 1983, A. Linde introduced the state that beginning conditions for scalar field forceful inflation possibly be chaotic, called for "chaotic inflation" [38] . Hence the power law potentials attract a lot of interests, these models are interesting for their simplicity,however what power potential with which exponent of general dissipative coefficient, i.e. Γ = aT n φ 1−n could be lead to better prediction in compare with observational data, that is the main motivation in this present work, still is indistinct, that in this work, we want to focus on its question. Beside, these power law potentials predict a important value of tensor perturbations because of the inflaton field convey the trans-Planckian distance during inflation [39] .
This paper is organized as follows: In Sec. II, we express the main dynamic equations from warm inflation and evaluate the inflationary observable . Sec. II is related to power-law potential in weak dissipative coefficient IVand compare with the planck data2015. IV is dedicated to power-law potential in strong regime and compare with observational data. At last, Sec. V is devoted to conclusions and outlooks.
II. GENERAL FRAMWORK
Consider a spatially flat Friedmann-Robertson-Walker (FRW) universe consist of a selfinteracting inflation scalar field φ with energy density, ρ φ =φ 2 /2 + V (φ) and pressure
that is responsible of the inflation and perfect fluid with energy density ρ r . For studying the evolution of inflation we need The Friedmann equation
where
is the reduced Planck mass. The evolution equation of scalar field that interact with other component of the Universe is expressed as [40] 
where the parameter Q is introduced as an anomalous dissipation term Q ≡ Γ/3H, which is the dissipative coefficient Γ to the expansion rate ratio. The continuity equation of ρ φ and ρ r is described by the equations [26] 
where the dissipative coefficient Γ > 0, means that the remissions is from scalar field into radiation. The same as references of [41, 42] , in the present work we assume a general parametrization of the dissipative coefficient Γ(T, φ) to be written as
Where the dissipative coefficient is a function of temperature and scalar field [26] . During warm inflation, the energy density of scalar field is dominating over the radiation energy density i.e. ρ φ ≫ ρ r [26, [43] [44] [45] [46] , on the contrary, the the expansion rate is smaller than the radiation energy density i.e. ρ 1/4 r > H or T > H which is the requirement to happen the warm inflation.
Beside, in slow roll regime, it is assumed during inflation, the radiation production becomes quasi-stable i.e.ρ r ≪ 4Hρ r , Γφ 2 [26, [43] [44] [45] [46] and according to (2)φ ≪ 3H(1 + Q)φ.
Then, the equations (4) and (2) could be approximated to
The necessity condition to occurs inflation and its persist is that the slow-roll parameters in terms of potential rewrite as
where the slow-roll conditions for warm inflation must satisfy the following conditions [43, 47, 48] ǫ ≪ 1 + Q, η ≪ 1 + Q
As a result, whenever one of these parameters become from order of 1 + R the inflation process terminates. The number of e-fold is very important in solving the horizon problem and is defined as
to constrain the free parameters of a proposed model, the most equipment is the observational data, which thay come from perturbation theory, such as the scalar spectrum, the tensor to scalar spectrum ratio and the scalar spectral index, those are given respectively as
In the next section, we separate the work into weak dissipative and strong regime, then investigate the situation for different types of dissipative coefficient and power-law potential which can be distinguished by Q ≪ 1 and Q ≫ 1, respectively. Hence, in the weak dissipative regime, the Hubble parameter govern the process of inflation, but in the strong dissipative regime, the evolution of inflation is managed by the dissipative coefficient Γ.
It is well-known that different type of dissipative coefficient is investigated extensively in the literature [36, 51] . In fact, our main motivation in this work could expressed what powerlaw potential with which dissipative coefficient can lead to better fit with the observational data.
III. CONSISTENCY OF POWER-LAW POTENTIAL IN WEAK DISSIPATIVE

REGIME
Given that in this case our model grow based on the weak dissipative regime in the which Q ≪ 1, hence under slow-roll approximation the Friedman and evolution scalar field equations act in the standard form that for an inflation potential V (φ) = V 0 φ k the Eqs.
(1) and (2) take the following form
where sign subscript (, φ) stand for derivative with respect to φ. In the Eq.(6)the temperature of the radiation field according to the above inflation potential and the dissipative coefficient is given in the Eq.(5), becomes
In addition, the slow-roll parameter, (8) for the weak regime get as
. Beside, from the Eq.(10) the value of scalar field at the time the perturbations exit of horizon is given as the following
In what following, we will consider the prediction of model for perturbation parameters, for doing it by using the Eq.(11) in which δφ 2 ≃ HT in the weak dissipation regime, because of fluctuations in the inflation are created by the thermal fluctuations instead of the quantum fluctuations, [36] , accordingly, the amplitude of scalar perturbation becomes
Additionally, from Eqs. (14)and (15) the scalar spectral index and its running could be achieved as
From Eq.(12), the tensor power spectrum in terms of the number of e-fold gets
In addition, from Eq. (13), the tensor to scalar ratio is as
For set constraint on free parameters of model, we need to compare them with observational data from Planck 2013 and 2015 data [52] . For this propose, we indicate the r − n s plot, by using of the Eqs. Since, the latest observational data suggest that the amplitude of scalar perturbation at the horizon crossing is close to p * s = 2.2 × 10 −9 , and the tensor-to-scalar ratio has an higher bounce r * < 0.11 at 68% [52] . Hence, in table (I) we will to specify what the k and n parameters satisfy the above conditions on p * s , and r * and based on the different values of the k, n parameters the amount of the parameters a, V 0 are given in it.
V 0 k n a n s r P s 2.7 × 10 In what following, we plot the dn s /dN − n s diagram from Eqs. (24) and (23) 
IV. CONSISTENCY OF POWER-LAW POTENTIAL IN STRONG DISSIPATIVE REGIME
In the rule of the strong dissipative regime Q ≫ 1, so under slow-roll approximation the Friedman and evolution scalar field equations for an inflation potential V (φ) = V 0 φ k , i. e.
the Eqs.
(1) and (7) take the following form
where sign subscript (, φ) as previously said, stand for derivative with respect to φ. Using the Eqs. (6), (5) and (28) for the above inflation potential
4+n . In addition, the slow-roll parameter, (8) in this case the same as the weak regime and the anomalous dissipation term, Q get as
Usually, the inflation period in the strong regime ends when ǫ = Q, where using from Eq.(30) achieve φ end = 2
Additionally, from the Eq.(10) the value of scalar field at the time the perturbations exit of horizon in the strong regime is given as the following
In this regime, similar to the weak case we want to express scalar power spectrum to doing it, we consider the Eq. (11) in which δφ 2 ≃ k F T /2π 2 where k F = √ ΓH hence it will be appeared as follows [36, 40] ,
Now by substituting Eqs. (5, 29) and (32) into Eq.(33) one has
where λ =
8−12n−4k+2kn 8+2n
and β = −4k+16+8kn−6n 8+2n
. Beside, from Eqs. (14) and (15) the scalar spectral index and its running can be obtained as
From Eqs. (12) and (32), the tensor power spectrum in terms of the number of e-fold gives
expressed as following
Now to evaluate consistency of our model in strong regimes with observational data from Planck 2013 and 2015 data [52] similar the weak case, we recourse to the r − n s plot and the dn s /dN − n s diagram. The figure 3 shows The diagram r − n s in which Confidence Levels (CLs) 68% and 95% CL allowed by Planck 2015 data TT, TE, EE+lowP data [52] are illustrated and the black line show Predictions of our work by taken free parameters as α = 70, k = 2, n = 1 and V 0 = 10 −14 , M p = 1 and a = 10 −1 , as it is seen from plot, it is in satisfactory agreement with observations. Whereas, the latest observational data imply that the amplitude of scalar perturbation at the horizon crossing is close to p * s = 2.2 × 10 −9 , and the tensor-to-scalar ratio has an upper limit r * < 0.11 at 68% [52] . Therefore, in table (II) we will to specify what exponents of k and n parameters satisfy the above condition on p * s , and r * then based on the different values of the k, n parameters the amount of the parameters a, V 0 are obtained in it, where the parameters k and n are exponent of inflation potential and dissipative coefficient respectively.
At last, we depict the dn s /dN − n s diagram, from Eqs. (36)and (35) and contrast with the observational results of Planck 2015. In order to, we must pick out the free parameters In the presented work, we have studied warm power-law inflation with a general dissipative coefficient. The different power-law inflationary models have been investigated in the different papers, but the main motivation in this work was found out the specific powers k and n from the inflation potential and dissipative coefficient that could drive the inflation process.
To constrain the different exponent of the inflation potential and dissipative coefficient, the related inflationary observable such as scalar-tensor ratio, power-spectrum indices of density perturbations and gravitational waves, scalar, tensor spectral index and running spectral index in both the weak and strong regime were calculated. Additionally, whereas most important result of Planck data is r − n s diagram, and consistency model related to the adaption value of model with observational data. Therefore, the shown that in weak regime the suitable adaption is in the powers k = 4 and n = 3 while in strong case, is in the exponent k = 2 and n = 1. The other values of the powers k and n that could drive inflation process have given for weak and strong regime in the Table. (I) and (II) respectively. In Figures.(2) and (4), the predictions for the running spectral index are also in satisfactory agreement with observational data, that in weak regime,the adaption is happened in the power value of inflation potential and dissipative coefficient k = and n = 3 respectively but in strong case is happened by k = 1.8 and n = 1, that are lie insides the joint 68% CL region of Planck 2015 TT, TE, EE+lowP data [52] . The coefficient of scalar potential, V 0 in both weak and strong regime are roughly the same order but the coefficient of dissipative coefficient a in the weak regime very lager of it in strong case, 
